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THE NINTH IN A SERIES OF 17 VOLUMES, THIS VOLUME 
PROVIDES THE SIXTH GRADE TEACHER WITH A GUIDE TO THE 
REORGANIZED SCIENCE CURRICULUM OF THE MINNEAPOLIS PUBLIC 
SCHOOLS. THE MATERIALS ARE INTENDED TO BE AUGMENTED AND 
REVISED AS THE NEED ARISES. THE SIXTH GRADE SUPPLEMENT IS IN 
THREE VOLUMES. VOLUME 6A HAS A DETAILED OUTLINE OF THE 
SUBJECT MATTER FOR GRADE 6 IN EACH OF THE FOLLOWING MAJOR 
AREAS AROUND WHICH THE CURRICULUM IS DESIGNED— (1) THE EARTH, 
(2) LIVING THINGS, (3) ENERGY, A^3D (4) THE UNIVERSE. A CHART 
INDICATES GRADE CONTENT FOR THE ENTIRE K-12 PROGRAM. VOLUME 
6A INCLUDES INTRODUCTORY MATERIAL AND SECTIONS CONCERNING (1) 
CONCEPTS, AND (2) RESOURCE UNITS, CHEMICAL ENERGY. VOLUME SB 
CONTAINS A RESOURCE UNIT ON SPACE TRAVEL, AMD VOLUME 6C 
CONTAINS RELATED SECTIONS FOR SIXTH GRADE MATERIALS ENTITLED 
(1) BIBLIOGRAPHY, BOOKS, (2) BIBLIOGRAPHY, FILMS, AND (3) 
EQUIPMENT AND SUPPLIES. (DH) 



SCIBMTIFIC APPROACH TO PROBLEM SOLVIHG 



1. Observation— first-hand eaqperiencses and observatic^a. 

2. DefiJdtion of PROBLEM— ask questions, choose one ior 
Inrestigation. 

3* Results of other investigators— read about problem , 
discuss it with interested Ariends and resource 
people, exaioine the written naterial. 

b. Possible solutions— list all possible guesses. 

5. Choosing the best soluti©a (HTPOTHESIS)— pick the 
"best guess". 

6. Testing the hypothesis— planning and carrying out 
BXFERIMENTS to determine its truth. 

7- CONCIHSION of accepting or rejecting hypothesis- 
draw conclusion from experiments to determine 
acceptance or rejection of "best guess". 

8. Here extensive testing of hypothesis--coiperiiQ 9 nt 
further to determine if hypothesis always holds tsae. 

9# Stating the THBOKI and publishing results— restate 
the hypothesis in light of the above oxperimentatkon, 
publish in professional Joumal. 

10. finding mathematical proof— do any msasuring and 
mathematical calculations to develop proof of thee sy. 

11. Statement of UW or PRINCIPLE— if no one can find a 
mistake In the mathemati/.:^ proof or develop a 
contrary proof, the theory becomes a law or principle 
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POHEl^OED 

long before that famous October fourth, 
rocketed into orbit, the science teachers of ^ the 
Schools eagerly began work on the reorganization 

riculum from kindergarten through grade «?^l^d de- 

science curriculum was requested by our ^structional s af 
veloped by representative members of that staff. 

The citizen of today must be 

cise adequately his duties of citizenship. The contribution of the 
scientisf to our way of life is 

Loort^l^^^^^^ thercrbe^^^^ 

“Lr M 

olasBroom. This practice in the eolving ^ *^ions^ 

ow young citisens to think for themselves in seeking new solutions 

to age-old problems of our civilization. 

In the Minneapolis Public Schools we 
is a very In^iortant pSt of the liberal arts general 
should be studied by all students. Wo ^ aware of g^,.”g P°“f 
billty for instruction which must be well grounded ^ 
laws and principles in aU the fields of the 

therefore propose this reorganized curriculum for teaching the ever 
expanding knowledge of science. 

This reorganized science 

It is a planned developmental approach in which the ^®®Jj®^J;® 
expeditor and not the Itniiter of learning. The ^ depths 

developed to aid the student in acquiring new 

well trained in science may lead the student to the 

investigation of his surroundings to this world 
curriculum is used cooperatively by teach^ and 

instrument which can mold a pupil of the Minneapolis , o«*ii «»«/*« 

into a science-literate citizen who, if he continues advanc 
training, may become a scientist of the future. 
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INTRODUCTION 



This Supplement has been prepared as a convenient 
reference to assist the sixth grade <=®acherxn teaching the 
science content allocated In the R®°^Sanxzed Soxenoe Ourrl 
culuitt. Sixth grade teachers suggested and assisted with 
the preparation of each seotxon of this Supplement. Those 
who have participated in the preparatxon of this Supplement 
lav no claim to its being "without blemish • However, its 
value can be determined only by those classroom teachers who 
use it and make constructive suggestions to improve it. A .1 
limieapolls Public School personnel of genuine 

in improving this Supplement in 

assistance to all beginning and experienced sixth Srade 
teachers. All constructive suggestions should be called in 
or sent to the Science Department Office. 

This Supplement is not complete at the present 
time. When additional materials are developed, a copy 
will be furnished to you to place in this 
hinder. Your cooperation with us to keep your Supplement 

up-to-date will be appreciated. When „ 

school, please leave the Supplement for the next teacher 

U3© • 
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S UHMARY OF 6{V\DE-C0NTENT ASS ICfilMENTS 



Area and Major Topics 


f 










Grade Leve 






K 


« 


2 




■"k 






L2_ 






10 


11 


12 


Introduction to Science (Gray) 




* 


* 


+ 


* 


* 


•k 


+ 


+ 


+ 


+ 


+ 


+ 


A. Attitudes (Including 

history) 


+ 




jr. 




+ 

4 


+ . 


+ 












•t- 


• 

B, Tools 






•!- 


•S* 


+ 








* 






* 


4 


C. Methods 


+ 






* 




+ 


+ 






* 








» • 








• 






4 










’ • 

1. The Earth (Red) 

1 


+ 






• 

* 


* 


•V 




+ 


a 




• 






A. History of the earth 










+ 








+ 


•a 


* 






B. Physical features 
» » 


ii 


■ .j. 




+ 




















Rocks and minerals 


+ 


* 






+ 












• 






D. Soils 




























E, Water 


* 


J 

# 


* 


J 

a 


in 




‘ 


* 












F. Air 


+- 


# 

* 




JU 

» 


* 






* 












G. Weather and climate 












ie 




* 


•it 








m 
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I 






\ 



Area and Major Topics 


nr 


T 




T' 


4 


!T 




7 


s 


-2-. 


us. 


JLL 


12 


tl« Living Things (Green) 


+ 


+ 


+ 




+ 


+ 




* 






k 






A. Life and life processes 


+ 


+ 


+ 


+ 




it 




+ 






+ 






\. Life in general 


+ 






* 




+ 




+ 






+ 






2. Food taking 
or nutrition 




* 


* 


+ 




'! 

+ 




+ 






+ 






3« - Digestion 
















+ 






+ 






4. Absorption 




* 








+ 










+ 






5. Circulation 








' + 




+ 




+ 






& 






6. Respiration 












+ 
















7. Assimilation 






















+ 





1 


8. Oxidation 


.1 














+ 




i 


+ 






9. Excretion 








+ 




+ 




+ 






+ 






10. Reproduction 
and growth 




it 


* 


* 




+ 




+ 






+ 






11. Responsiveness • 


+ 


* 


+ 






+ 




+ 






+ 






B. Classification 


it 


+ 


+ 


+ 


. 


k 


1 


i + 






+ 






C. Ecology 


it 




* 


* 


•k 






+ 












D. Plant and Animal 
econonTcs 


+ 


+ 


i + ■ 


* 


k 






+ 












E. Human body 




* 


* 


•k 




k 




* 






+ 






F. Aesthetic values 


* 






•k 








+ 
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Grade-content assignments (continued) 



IK 



Area and Major Topics 1 


Grade. 


.Qvel 








XI 


XI : 








x. 














Ml. Energy (YeMow) | 


+ . 

1 


+ 


+ ' 


+ 


+ 


+ 


+ 




I 


f 1 


• 1 


* 


+ 


A. Properties of matter 
related to energy • 


+ 






k 






* 






k 




+ 


* 


B. Sources and conseryat** 
Ion of energy 


+ 






+ 




k 








+ 1 






+ 


C, Mechanical energy and 
simple .machines 


* 




* 


* 




• 


k 






* 1 




+ 




% 

D. Gravitational energy 


+ 










It 


+ 






•t* 1 




+ 




E. Magnetic energy 


* 




* 


•f* 


■* 










k 1 




+ 




F, Sound 




•k 


k 


* 






* 






+ 1 




+ 




G. Electrical energy 




* . 




k 




k 








k 1 




k 




1. Static 












4 * 








+ 1 








2. Current 




* 




k 




+ 








k 1 




+ 




H. Communication bands ahd 
electronics 


• 






















1 •¥ 




1, Heat and Infrared 
radiation 








k 




k 








1 

+ 1 




1 + 




J, Light and Ultraviolet 
radiation 


* 


k 


k 








k 






+ 1 




1 + 




K. High energy waves 
























1 **' 




L. Chemical energy 








+ 






k 






k 






k 


M. Atomic energy 
























+ 


k 
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Area and Major Topics 












Grade 


^ Levc 






( 






i"E 




3 , 


k 


5, 


t: 


, 7„ 


E 


,9 


10 


rJ,l. 




IV* The Universe (Blue) 


+ 


+ 


+ 


❖ 




* 


+ 




* 










A. Earth ^ 


+ 


* 




is 


r ■ 


+ 














'' 


B. Moon 


is 




* 




* 


+ 






+ 










e. Sun 

i 


* 


is 


is 


is 




+ 






+ 


' 








0, Solar system 












+ 

■*t ■ i 






+ 










E. Stars a;nd galaxies 


is 




it 


* 




+ 








^ 








F, Space Travel 




+ 


+ 








* 






* 









Key to symbols -- * major emphasis 

content to be taught 



Note: Conservation and safety must permeate science teaching at all grade levels. 
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SUBJECT MATTER ALLO CATION 
Grade Six 



Note: This report recommends an order of presentation of science 
content and sununarizes the concepts found in the Handbook . 

The exaraples used to illustrate each item are intended to 
stimulate thought association and not to restrict the 
presentation of this material. 

INTRODUCTION TO SCIENCE 

Attitudes (including history) 

importance of good mental attitudes for scientific Investigation— open 
mindedness, intellectual honesty, creative imagination 

value of scientific knowledge— improvement of man's health and welfare, 
increasing national prosperity 



Tools 

ways to improve accuracy of observation— use of mathematics, accurate 
Instruments 

Methods 

relationship between cause and effect— laws of nature, scientific laws 
and principles 



ENERGY 

Properties of matter related to energy 

states of matter— >so1 id, liquid, gas 

measurable characteristics of matter— dens i ty, size, specific gravity, 
buoyancy, mass, surface area, volume, elasticity, surface tension 

conversion of matter to energy— radioactive atoms, fission, fusion 

effects of heat on matter— expansion and contraction, melting, vaporization 

basic and derived measurements of materials— weight, length, area, volume 
Chemical energy 

changes in state— states of matter, energy requirements 

occurrence and composition of material s-*part of all environments, all 
matter 

chemical changes— putting elements together, new substances; compounds, 
molecules 

chemical shorthand— symbols, formulas 

simple reactions of oxygen— burning, rusting, needed to support life 

characteristics and uses of fuels— kindl ing temperature, stored chemical 
energy 



o 



characteristics of atoms and molecules— in motion, invisible 
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GRADE SIX 



Mechanical energy and simple machines . • - , , 

basic principles and construction of simple machlnes-«six types of simple 
machines (lever, wheel and axle, pulley, Inclined plane, screw, 
wedge)'; relation of load to effort 

uses of machines^^convert energy to work; change In force, speed or 
direction 

compound machines-“"made of simple machines 

uses of gears, belts and chains to transfer energy and to do work— gear rat 

effects of friction; methods of changing the amount of friction— decreased 
efficiency of machines, lubrication 

Sound ... . j j • 

sources of sound*~vibrating strings, cords, diaphragms, reeds, and air 

columns; chemical change 

differences In detection of sound by living things— loudness, pitch; 
viriation among living things, organ for detection of sound 

speed of transmission and absorption of sound-wave characteristics, 
conducting mediums 

reflection of sound-^ref lecting surfaces, echos 
characteristics of sound wave patterns— music versus noise 
Light and ultraviolet radiation 

sources and speed of I ight^^direct or reflected light, natural and 
artifical light, fire. Incandescence 

transmission of light through space— radiant energy, speed of light, 
amount of sun*s light reaching earth 

reflection, refraction and transmission of light by various materials— 
lenses, mirror, shadows, prism 

dispersion of white I ight— visible spectrum, composition of white light 
relation of colors to light propertles^^ref lected light, emitted light 



GRADE SIX 



4 
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THE UNIVERSE ... . 

Space travel (includes some aviation, space biology, gravitational energy, 

and mechanical energy) ' 

problems associated with providing a safe environment In space— need 
for oxygen, protection from sun*s energy 

adaptations to changed env I ronment— weightlessness 

structural strength and equipment necessary for a' space vehlc1e**res? stance 
to heat and. stress, need for new materials and. new instrumentation, 
bombardment by meteors, guidance equipment 

thrust requirements— rocket engines, gravity. Inertia 

mutual attraction- of objects in space— moon and earth, rocket and earth, 
attraction related to mass and distance, retro'^rockets 

, 1 

effects of air on moving objects— friction, heat 

* 

need for new methods of telling time and measuring distance 

* " ■ * 

motivation for exploration of space— expanding knowledge 






o 



f 

L 
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GtndM Six 



\ kWOGii'ltOi W CONCEPTS EOT l^JOE CTICS 



■■ : 



Kot©j Thin report reconutonds order of preepntaiiojx of seie^J? content 
”at eaoh grade level and changes; the order Of .tlie concepts found itt 
' . the Handbook to provide a logical teaching approach. 



■ -n- 



ri 



V\ 



Fall : 



i' • * *. 



introduction to ..Soienoe 






For this unit, It mighi be helpful to review thp -ooncepts 
tindox* of jip iti xoU3?^^ 






A. AttitMea (including hi^^ 



ERIC 



1. Creative scientific^ wrk involves an open i^d and willingness to 
. • .change.'* ^ / ’ ' . ■ • 



!■! 1 i. . ^ i . . - : ■ 

, Great scientists have the fallowing personal characteristics t an 
^ :inqulring minds ability to observe accurately, a creative, ^ 
imagination,* patience, perseverance, and intellectual honesty*/ 



3* The amount of scientific informtioh is increa^ng inore >nd more 
, s rapidly. > ^ ■ .. ' 



li. Application of ' scientific Contributes to itian»s health 

"and- welfare.' , ^ . 



5* The application of science principles contributes to the' 
. - prosperity of our nation. ' • - 



6. Expanding knowledge of .enyi*'orkeAt increasf^s ito*s ability to, 
' . control it. * 



• i ^ 



B. Tools ’ 






1. Soma 'special kinds of equipment and supplies nay be nieoessaiy to 
Parry' on certain kinds of ■ experimentation; ■ 



\ ' I u 

2. Facilities for scientific investigations should include adequate 
„ *and‘ properly maintained space, equipment, and supplies. 



3, More accurate instrument^ are developed as scientists search for 

'‘'truth., . ' * : ■ ^ <■ ' 



h* A quantitative approach to a scientific problem requires ‘ 

measurement and calculation, which involve the use of mathematics. 



5, Different mathematical systems of measurement are useful « to; 
“ ' ' . scientists. ' - 



'■ \ 












Gr^de € 



for discussibn pui?poaoS>i^ 



C* ^Methods 



;n 



1, The 'mthods of science include observation, classification, atid 

organisiation of facts and the developinent of verifiable laws 
, and "principles'# •/ . *. ■ ‘ 

' • ; /• > ■ . ■ . : , - ^ 

2, >iahy sdiehce prpbleras” originate ae questions about cause z 

effect relatioiiships. 

3# Critical and creative thinking are necessary in, deducing cause 



k» Scientists atteji^t to discover, Jtieasure, and express the laws 

• . - ' ' of^nat'ure#. ■ '■/ . "f : ■? 

'■ . ■ : - ' : “ ■ ■ ^ •' ■ , 

Very early during the process of seeking a solution to 'a 
problem in science, a careful learch should be; made .for, . . 
the published » and unpublished' investigations of other 
/Scientists,. ■ 









\ 



t 





t 



V 
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Grade 6 
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Fall and Winter 



III* Energy 

A* pjToperties o£ matter related to energy* 

1* Odor, taste, and irregular shapes are some descriptive prop- 
erties of matter that cannot be measured* 

2* Many physical properties of a substance are measurable* 

3, Weight is neasured as a characteristic of a quantity of a 
substance* 



All substances of the same size do not have the same weight* 

5# The weight of many substances is compared with the weight of an 
equal volume of water (specific gravity)* 

6* All objects seem to lose some wei^t when floating or submerged 
in water* 

7, The standard for measuring mass in the English Astern is the 
pound. 

8* length is the distance betvieen two. points* 

9, The amount of surface anything covers ,is called area* 

10. Area is the sura of the number of unit squares that a surface 

contains. 

11, Volume is the means of expressing how much space a substance 

occupies, 

12* Volume is the number of cubes of a given unit that a substance 
contains* 

13, i;Jhen a substance is heated, it usually expands. 

ll^, Gases tend to expand when heated and contract when cooled* 

Ij, The volume of a gas changes with each change of temperature 
and/or pressure, i 

16. A gas uniformly distributes itself throughout a closed container* 



17* Cooling makes mary solids, liquids and gases contract* 
18, Different solids have different melting points* 

19* Different liquids have different freezing points* 

Most gases may be changed to a liquid. 



20 . 



Grade 6 



1; ‘ For 'discussion piarposeS 'Oiiiy 

'i' 

21. 1-iost solids, liquids and gases expand when they are heated. 

22. Most substances expand when heated and contract when cooled. < 

23. Most liquids may be changed to gases. 

2k» The more a liquid is heated, the faster it evaporates. 

\^en. most liquids evaporate a solid material is left behind. 

26 . Iffeter may contain many impurities. 

27. Heat energy always is involved in the change of state of a 

substance. . * . 

28. A solid may have a definite size and shape. 

2$. Different materials conduct heat at different rates. 

30* Objects which bump together often bounce apart. 

31. Some objects which bump together do not bounce apart. 

32. Twisting tends to shorten materials. 

33. Energy is very often -stored in coiled springs by twisting them. 

3U, Liquids "climb up" surfaces t^hich they wet* 

33. Surface- tension of d soap solution is less than that of watd^r# 

36 . Soap and most materials which dissolve in water reduce its 

surface tension. 

37. Surface tension of a liquid may be explained by the unbal^ced 

forces of attraction between like molecules . ’ 

38 . A substance may be an element, a compound or a mature. 

39. Elements, compounds and ndxtures may exist as gases, liquids, 

or solids. 

40. A few mixtures may be separated easi3y into the couqponents* 

41 . An atom cannot be seen even with the best kind of magnifier 

now known, 

42 . The atom contains great amounts of energy, ■ 

43. Small amounts of matter can be converted to great amounts of 

energy. 

44# The breaking up of an atom releases great amounts of 
energy. • ' 



♦ ^ 
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Grade 6 



Radioactive disintegration may be controlled. 
k6» Most radioactive materialjs are dangerous. 

1*7, A Geiger counter is a device often used to detect the presence 
of radioactive particles. 



L. Chemical energy 

1, Chemical energy is one form of energy. 

2, Chemical substances may be found many places in the environment. 

3, All materials are chemical substances. 

U. Many chemical substances are helpful or harmful to living and 
non-living things. 

5, Man has never seen an atom* 

6, Two or more different elements may be combined to form com-. 

pounds which have definite properties. 

7, Atoms may be combined to form molecules. 

G. A molecule usually contains two or more atoms. 

9. All substances are composed of one or more elements. 

10. The chemical behavior of materials may be observed and studied 

any place in our envii’onment.. 

11. A chemical change in substances forms different substances. 

12. Some chemical changes may be used to produce heat^ light, or 

electrical energy, 

13. An atom is always in motion. 

li*. The molecules of a substance are always in motion. 

15 . All matter exists as solid, liquid or gas at room ten^rature. 

16. Snergy is required to change the state or motion of matter. 

17. Many kinds of matter can be changed from one state to another. 

18. Two portions of matter cannot occupy the same space at.„the 

same time. 

19 . The air is a mixture of gases, 

2 O 4 . Nitrogen is the most plentiful gas in our atmosphere* 



o 
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For discussion purposes only o 

i . . - 

21* Oxygen is needed to support life. 

« • • 

22. Oxy^n readily coiribines with maiy substances. 

23. Oxygen combines with many substances to give off heat. 

2h* Oxygen is needed for combustion. 

25. The burning of fuel^ which is a chemical change > .releases 

energy. 

26. Oxidation is the process in which substances combine with 

oxygen. 

I 

27. Oxidation may be fast as in the burning of a fuel or slow as 

in the formation of rust. 

k 

28. ' The energy of chemical oxidation may be released as heat, light 

or electrical energy. 

29. All living things contain carbon. 

30. . All common fuels contain carbon. 

t 

31. Different fuels h§ive different kindling temperatures. 

32. ‘ Fossil fuels and plant foods contain stored chemical energy.* 

33. Most of the stored energy on earth comes indirectly from 

the -sun. 

34. .The study of* chemistry has resulted in development ol a • 

'‘language” and shorthand with which to express ideas * 



9 
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Gr&dis 6 



C. Ifechanical energy and sjjiiple rnachines ' ^ ; 

1. Man is learning to move ener^ its source to the place 

idiere it is to b€5 used# 

2. A machine visually^ 5,s the device that changes enei^gy to wk# 

■s ■■ ' V / , 

3# Ifechihes do not create Energy# i 

If, A machine may be used to increase force# /' 

5# :k simple machine may change, the amounts, of forc^ applied to 
overcome a resistance# 

6# A single machine may change the direction ^ which a, force 
moves a resistance^ ^ ^ 



i- : 



\ 



iv 



A, 



v\ . ■' f ■ f ' ) y 

7# A simpls machihe may change the-speed at which a resistance 
- may be moved# 



-A. 



^# A wedge is a type of inclineeL plane machine • 

9# A i^edge raay^ be used to push things apart. . " , 

^ V, A- , A . . '' , ■ A. ^ 

10. A logger inclined plane requirod less effort to move ^ ' 

resistance to the same height, 

■/ , ; . : . - • . 

11, A screw is an inclined plane wrapped around a cylinder# 

12# A fixed pullby may be used to chap^ the <tiirection of force* 
13, A fixed' pulley is. a wheel that tui^ bn a stationary; axle# 
lli, A lever moves about its fulcrum* 

1^. Levers are used to apply a force which^can exert a push, pull, 
pry and twist. y ' s v ' . ; 

l6# irhe. closer the relative distance' of the load to the fulcrum 
as compared to the distance of the effort to the fulcrum, 
the less effort is needed to^oire the resist^Ce, 

17# In a lever the further the distahce of the resistance to the 
fulcrum as compared to the distance of the effort to the^ 

I fulcrum, the faster the resistance may be moved with a 

gi™ .««. . , ^ ^ ^ 

18#'' !Twb or more simple machines are connected to make a complex 
or compo\ind machine# ' 

19. Compound machines are combinations of simple machines# ; j 

20. A complex machine may change one kind of energy into another# 
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ZX*'^ A inachine usually iftakes more ef'ficxerrb use of applied eiiergy. 
' When ftiotion is reduced* 



22* R?iction is a force that resists other force's*. 
25* All forces opposing motion are celled friction. 



/' ■ 



(Zh» i^iction is the resistance to relative motion 9^ two 
' , in contact. ' ' 1 ' 



. I . 



2$, The friction of molecules of a liquid/ as they mo\4 one over 

' the other is less than sliding friction between two surfaces* 



26* Friction between two surfaces may be reduced by using smoother 
V siirfaces or by the .Introduction of a liquid between the 



surfaces*: 



27 



Eolling friction as used in rollers and wheels is less than ^ 
j. . sliding ; iriction* ^ \ . 



1- 



28* Bali beaMngs are used to decrease friction in any^- ^rectioni 



29. 

I'. 

30. 

31. 



l^iction may be reduced by smoothing the surfaces in contact* 






^ome devices depend Oh .friction for their operation^ 



Belts, chains aiid gears are used in machines to transfer force 
"from one whedl to another. - s / 



32. 

33- 



A big gear turning slowly makes a little gear turn rapidly. 



In njeshing gears the following proportion is always true: 
the, number of . turns of the little gear is to the number 
' of turns of tbe large ^ear, as the number of teeth on i 
the large gear is to the niimber of teeth on the small .gear < 



3b . Things that ire not in motion tend to .remain at rcst^ 

35. ' Once sbrnething ha's started to’ move, it mCy keep moving^ 

36. For each action there is an equal and opposite reaction* 

.37* The pendulum may be used to; demonstrate periodic motion* 
36. Aircraft may be of many different kindC. ’ . 

39. Powered aircraft may be ,of maany different kinds. 
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F. Sound . • ' 

i* Different kinds of nniinals vary in the^ ability to detect sounds* 

2, Different kinds of animal? differ i?'the louitae?? or softness 
of sourids they can detect* 

1, ’ ■ ■ . .. ' ■ , ' . 

^4 Diffei^ent kinds of animals may have different abilities to ^ 

, detect high or low- sounds* 

■ li. S6ms different kinds of animals varj' greatly from one pother 

in. the mechanical methods by which they detect sound. 

^ The ear is the organ which higher animals use^to detect sound* 

' '6. ' 'Hearing involves receiving, transmitting," and ipterpreting of 
sound waves by the ear, auditory nerve, and brain* 

" 7* The ability to iSiear sounds differs with people* ^ , 

8* Low-pitched sounds < under 16 vibrations per second) are 

usually inaudible. ^ v ^ 

9*-' Very high pitched vibration^ are inaudible* 

- 10. High pitched vibrations (ultrasonics) have uses. ? 

11* Some characteristics of sounds ai’e pitch, loudness and quality* 

■■'r ^ ^ ^ ' 

12* Sound travels in T^aves* . / 

13* Some materials are better conductors of sound waves than others* 

Ih. Sound may be transferred from one substance to another* 

1$. Sound can travel through' gases, liquids and solids. 

‘ ) ' l6* Some materials absorb sound waves better than others# 

■ 17. Various materials may be used to record and reproduce sound 
impulses* ' 

i •' ,1* ^ 

18. Soft surfaces absorb more sound than hard surfaces* 

19. Porous and spongy surfaces are good sound absorbers* 

20. Hard surfaces reflect more souhd .than soft surfaces* 

21* A, reflected sound which is similar but distinctly different • 
from the original sound is an. echo* 

22* Echos require a distance surface or denser medium for the 
reflection of the original sound* 
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23* A megaphone may be used to direct sound* 

' 2ltf Sound waves may ^ directed by a refXector* 

23* The sudden- releasing; of heat energy causes an explosive 
sound*. 

! , 26* Speech is produced/ by the. .controlled vibration of vocal cords* 

27* Some mechanical devices produce a sound ^hich is called music* 

28* ‘ Ktosic is the uniform, regular repeiition of a regular sound 
wave pattern. 




29* ISusical instruments use vibrating strings, reeds, diaphragms, 
and air columns to produce music* 

30* Changing the length, thickness, density, or tension of a 
vibrating strihg changes its pitch (vps). 



31, Each. different pitch produced by a musical instrument is ^ 

called a tone. 

; . I ' . ( 

32, The quality of the tones produced by a musical instrument 

depends upon the structure of instrument and how it is 

-V- played.’ '■ 

/ 

. 33, Constant noise Increases fatigue. 

J. Light and ultraviolet radiation 

\ ' ' ■ . ' 

' i. The sun has different kinds of energy. 

, ■ . ^ -A. . 

2. tdght is a form of radiant energy. 

3. The sources of light on the earth are direct or reflected. 

4. Direct sources of light on the earth are natural (sun, stars) 

and artificial (incandescent, fluorescent). 

3. Indirect sources of light on the earth include the moon, 
planets^ dust particles of the atmosphere, and objects 
on the surface of the earth. 



6. An eclipse of the moon is observed on the earth when the 
earth prevents the li^t of the sun from falling upon 
the moon, ’ . 

7* Light travels through space by radiation, 

8, Light travels at extremely high speeds. 

9, Movements and changes in objects in outer spade are observed 

some time after their occurrence. 
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10.' The light which reaches us ftom the sun coines directly by- 
radiation or indirectly when refracted from other astro- 
nomical bodies* 



11. I'tost of the sun *5 energy is lost in space. 

12. Only a small part of the sun»s energy reaches the earth. 

■ ' ■ i 

13. The angle at which the sun^s light strikes the earth affects 

the amount of heat received in a given surface area. 

111. Types of interior lighting may be direct, indirect or semi- 
direct. 

t 

15. Sunlight is a combination of many colors. ^ 



16. Light can be separated into a band of colored light. 

17, When all the colors of light are put together, white light is 

produced. 

18* White light is made of red, orange, yellow, green, blue, and 
violet light waves* 

1 $, Sometimes light that travels through transparent objects is 
bent (refracted). 



20. A prism is a device usually with a triangular shape which 

separates white light into bands of colored light (spectrum), 

21. Drops of water in the air act like prisms and disperse white 

light into the maiy colors of the rainbow. 

22. A color of an object is determined by the light rays which it 

reflects or emits. 

23* Black is the absence of reflected light. 

^ / 

2li* A black object absorbs all colors of light. 

25* Some light passes through translhcent materials, but objects 
cannot be seen distinctly through them and may not be 
visible at all* 

26. Smooth, highly polished objects are good reflectors of light. 

27 . Images appears to be as far behind a plane mirror as objects 

are in front. 

28. Light reflected from an object makes the object visible. 

25^. When light is scattered by irregular reflection, it is said 
to be diffused. 
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*> ' 

30# Oljjec.ts become visible only by diffused reflection# 

31, li^t cannbt pass through opaque objects* 

32* The size of the shadow of a standing object depends upon the 
■ position of the sun or other light source. • . 

33# A shadow has three , dimensions. i ■ . 
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IV, Thevtfelvers^ 



(incLdes^'s^ avlatioii,- apace biology^ gravitational energy and - ^ 

xnechanical e^argy) , , . ; ,v‘ ; * ’ - ’ 

'■ •' ■' ‘ ' :, ' “ * ' ' ■ ■ • /■' ^ . 

General 

•■ i.- • fhtough spaoB travel ton Will di'aower aa# new th^gs about the . 
■universe. . . 

■ :z. tfan's- eastenee on' tSe-'ea^^^ is limited to 'the euSfeBB^ar near the ' 
surface. 

3v Ibere Is 'less air as one inoves- up (or out) ‘from the 

' . ' # ■'< r,e • ■ 't 9 'u. ' ?" * 

11. Space i^ dark (beyond the atmosphere). . • • ■ , . 

5. Artificial sateiiltes are being used by iw further hie study of 

earth and' spacer \ 

• - . -f . j, . n ^ ^ , 

6. Anything "within the* solar system ie being in . interplanetary 

, ' space. • . ' : /■ . 

"■ 7: f kn‘ is ^in 

8. ^ything beypnd the solar >ystem is known a0 beiiig in outer space, ^ 

p. There la .a very slight amount of air in outer space. * ; 

10, Wearness and farness ^ comparing bodies in space ih relative^ 

31. ,Great distances 4n the Universe are «®«^sur®d in terms of Hght-ye^ars, 

. the distance whiph light travels in one year. r • *. 

12. Units of time in space may be measured differently from the units 

time bn earth. . s 

13. ' There' are iriany' problems which ^must be studied and solves! before man 

■can travel for extended periods of time xn space, 

lU, There is great peed for trained people to study the problems of space 

'• ' ' travel. , . / ■■ ■ ‘'t 

15. As more is learned about space travel; other fact<^s may be found 
which may limit man»s existence in space, ^ ^ • 

X6.’ New pi-obeota related to space travel developed 

and evaluated in order to. expand upon existing knowledg . - 

17, * Results from one experiment in. space research lead to the f ovulation 

* ' of many other problems for study. , ' . . / 

18. Problem® in the building of space travel devices re^uit*e the 
development; of many new materials. 
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15Ni Objeqts close to an astronomical^, body in space are attracted %.t^ 

body. , ■ •• ■■ ^'1. ' 



‘ V ^ 



20 , 1 In puter space^ piill of the ear'iii wonld be^very slight* 

• ■ . ■ ' \ ' '■ ' ^ ■ . ' ' ^ ^ 

2I„ Many natural* phenomena .result from the of the ^arthj e.g.V ^i£ht, 
' uater rmhd^ng downhill, ‘ ' . ' 

' , . ■ , ^ ' '■■’-■ ' • ' 

22, Weight is an important factor when planning a rocket* s escape f^m the 
■ earthen* grairity, . ' - ■ •/ , 

23# .fo get into inteiplanetary* apace a rocket tmust <^push‘* harder than* tl» 
e6rth pulls.: > ... . • ' ^ •• ; 

2h, !lhp harder a rocket ‘’pushesJV away fr<^ earth,*' the farther it can 
go before it begins- to .falli ; 

2*J* A. rocket which «puehes*^ hard enough can go farther than the dist^ce 
' -beyond which the earth can pull it 






p p j> 



26, It is possible to place ob jects out into apace by starting them with 
, y. enough .fhrce and speed to escape the gravity jof the earthy . n 

27t in order for an object to escape the gra*vityiOf the earth, it must , reach 
a grea'fcer speed thap that required to' orbit the earth*, 

28, Gravity decrepse^ as one leaves' tlie darth,' but incr^ses as One ' 
approaches o.thBr. a8trono)d.cai . bodies, , * , . ,, „ .. 



^ a 



2?, Jdie moon "polls** oh things on- , , , t , 

30#'\ T-he gravitatipnal' pull on surface' objects' is greater on the earth than 
dh the moon, • 

31, ihe closer an dbjec*fc is to the moon^ l^e gr^aW ,±s‘ the mutual attraction, 

32, As two objects approach each other, the greater is’*fche, mutual attraction, 

33# Chwitatipnal energy is opposed .With ipdrach * 

3li,* When Approaching tt^^ earth, rockets and/or "parachutee must be tsed ’ 
work against the earth *s gravity to slow down the vehicle arid thus 
preveht destructive in|>actv . i . 

' , , ‘ ' I- 

35# io insure a safe landing on a«y astronomical body, the space vehicle 
would have to use a force against gravity to alow its descent. 
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. Properties of Space«»tfear the Earth (AtmosphereJ. 

' c ^' ' ■■ ■■ ' •' ■'■■'■ / J ^ -■ ' ' \ ' ■-■' --'s ■ r 

' ■ A'iTt Wlats tha fdr 6 e ^elV wovad ptt'^ an Qb 3 eot ^ mo^n. ; 

37 , ‘Gie reqi^t?mc0 caused by air niovittg oyer an object air 

■ ‘ - 'frictibii#" ■'’ ; ■ ’ ' '''’ V" ;' ' ''', ’, :'■ ; • . / 




38 v ^ 

'39, i?h'e density, (cohcbntra^b^ of air affects the ainount%df' fric^ 

to, *i^e denait^ af the eartb.*s atinosphere decreases as, thq distance from ^ 
>the earth increases, * 



/ ^ 



• tx; ' the speed of ’ a nib 

• and , heat indrease; 



t2 ," Speed sxB 

vehicles, 
• • • 




^friction ■ 




ori' 



. lij. - The greatiSr the aii' fttoliiott, the mo3re iatenae the' iresultant heat. • 

. ^ ■» ■ ' . . . « ^ M /• " • ■ ' ^ 

if • r s { ■ ^ . 

lit. Certain desi^s reduce, friction, . . ■ , . • 
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PiDblems of - Han* & Ksdstence xn Space 



for di$ctJ 0 si 6 ji pvap68e» cinly* 
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Man TOt be protects dnring space trav*eli 

U6. Man cannbt>exLst in s^oe ^thout controlling his Immediate environments 

’ / ' -i ■ ’ ' . * ’ , - 

‘ ■ ■ ' • ' " >:■ ■' " ■' ‘ !" \ V ■•■ ■• • > •• ■ ' 

h7^ Vehicles t6v apace travel must provide a desirable enviro^nt to msln* 

t t ■ * ./** » 

h8^ Man is able to ^apt slightly changed envi'ronme ^ ’ 

U?; Man.can live to a . short period of ti^ , , • 

environment, ' ' 

50, l^n has to car 3 ?y his own oxygen when traveling away from, l^e toth* . - 

51^ I3ue to weightlesaneas in space travel, mgui may have problems with ms., 
breathing^ drinl^ng, eating and moving* ^ r 

52* Sustained weightlessness ' may cause many h^ardous strains on the liumcm 
ahatcxny, 

53. The radiant energy from the pm may be dangerous t^o a man/in interplanetoy 
space* ‘ _ " ■ , ■ ' ■ 

' . » , ' ■ ■-,^1 r tS ' ? 

5h#/ Man will have to establish an artificial environment in order to survive 
on the surface of other astronomical bodies, * . ; 
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pypl:^leffs of jii gpaca 



55, ^aae vaMcjLes' need to 
. isid cosndc dust# . 



Rockets, iffust be made 






‘57, A rbcket begins to rise irery slowiy bedanse of the forces whioh 
X liiust be ovaicomei e.g., iiiertia* . c • 



I ' i • ^ i ' . . • . 

58, Space ships require Aiany instruments to guide them. 



59, Hi|h speed in space travel is desirable to cover great distances in 
a ccnvenlent tiine, ! ■ : . 
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I, INTRODUCTION 



This unils gives sixth grade children an opportunity to e3^1ore sopis 
of the basic ideas and understandings in the world of chemistry using many 
types of learning situations and problem solving techniques. This unit 
suggests the use of common materials and the exploration of problems 
involving some of the chendstiy in daily life. Through the study of this 
unit the children should arrive at an understanding of some of the funda- 
mental principles and laws of chemistry and gain some elementaiy under- 
standings of the sti*ucture of matter. 

While the main objective is a rudimentary understanding of chemistry 
and chemical energy, there are other objectives which may be actively 
pursued in this unit. A unit of this type affords an excellent opportunity 
for the development of an understanding of the es^erimental approach to 
science and emphasizes the importance of accuracy in planning^ observing 
and expressing conclusions based on the results of e}qperiments and 
demonstrations. 

Although an extensive write-up of each activity is not recommended^ 
the teacher should require the children to keep careful records of their 
observations, analyze their collected information, and write reports ^ 
few of the quantitative activities. To avoid excessive paper work, a Witten 
report of an activity might be limited to answering the following questio^: 
'»What equipment did we use?» "What did we do?" "What did wo learn?" "What 
else do we want to know?" Further, a unit on chemical energy aids in the 
development of skills, in the safe handling of materials and in the formation 
of safe habits of experimental procedure. 

The teacher is urged to spend some time before beginning the unit in 
teaching the children the importance of following all safety i^les and 
observing all general precautions. Throughout the entire unit, stress 
should be placed on safety. In using the material of this resource unit, 
caution must be exercised to prevent accidents. ,A11, especially dangerous 
experiences have been removed from this resource unit. However, of 
these learning activities should be used with the pupils for the first time 
unless the teacher himself has tried them out thoroughly before class use. 

This resource unit does not need to be taught in its entirety; rather, 
each individual teacher should select from the resource unit those leaming 
experiences which would be most useful in developing the teacher *s ojm 
teaching unit to bo used within his own classroom for his pupils. However 
an orderly sequence of learning activities is desirable rather than a random 
presentation of learning situations, since an adequate understanding of many 
of these concepts depends on learning activities which may have been 
developed earlier in the unit. 
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I, INTRODUCTiaH 



This unllj gives siXuh grade children an opportunity to explore soirie 
of the basic ideas and understandings in the world of chemistry using many 
types of learning situations and problem solving techniques. This unit 
suggests the use of common materials and the exploration of problems 
involving some of the chemist3?y in daily life. Through the study of this 
unit the children should arrive at an understanding of some of the funda- 
mental principles and laws of chemistry and gain some elementaiy under- 
standings of the structure of matter. 

While the main objective is a rudimentary understanding of chemistry 
and chemical energy^ there are other objectives which may be actively 
pursued in this unit. A unit of this type affords an excellent opportunity 
for the development of an understanding of the experimental approach to 
science and emphasizes the Importance of accuracy in pla^ingj observing 
and expressing conclusions based on the results of experiments and 
demonstrations. 

Although on extensive write-up of each activity is recommended, 
the teacher should require the children to keep careful records of their 
observations, analyze their collected information, and write reports for a 
few of the quantitative activities. To avoid excessive paper work, a written 
report of on activity might be limited to answering the following questions; 
‘^What equipment did we use?” “What did we do?” ”What did we learn?” ”What 
else do we want to know?" Further, a unit on chemical energy aids in the 
development of skills, in the safe handling of materials and in the formation 
of safe habits of experimental procedure. 

The teacher is urged to spend some time before beginning the unit in 
teaching the children the importance of following all safety rules and 
observing all general precautions. Throughout the entire unit, stress 
should he placed on safety. In using the material of this resource unit, 
caution must be exercised to p:^Yent accidents. .All, espooialJy dangerous 
experiences have been removed* ^rom this resource unit. However, none of 
these learning activities should be used with the pupils for the first time 
unless the teacher himself has tried them out thoroughly before class use. 

This resource unit does not need to bo taught in its entirety^ rather, 
each individual teacher should select from the resource unit those learning 
experiences which would be most useful in developing the teacher *s own 
teaching unit to be used witUn his own classroom for his own pupils. However 
an orderly sequence of learning notifies is desirable raWr than a random 
presentation of learning situations, since an adequate understanding of many 
of these concepts depends on learning activities which may have been 
developed earlier in the unit. 
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The chemical energy concepts which are appropriate to the sixth grade 
level have been arranged in a logical teaching order in Section -II. Since 
the activities suggested in this resource unit are not correlated directly to 
the individual concepts, the classroom teacher should periodically check the 
list of concepts to be sure that none of the concepts are omitted. 

Although some classes, groups or individuals may wish to eaqjlore some 
of the concepts in .greater depth than this resource unit provides,, the 
resource unit , should assist the teacher in planning his own basic teaching 
unit which gives the average sixth grader a broader view of this area of 
science. The children should begin to understand “chemistry" as a slowly 
evolving field of science rather than a body of knowledge which developed in 
a brief. period of time. 

Although some children may rush to study the periodic chart as a part 
of BXi individual project, the periodic chart should not be studied formally 
dwing the unit. At this grade level awareness that there is' a possible 
grouping of the similar elements and that symbols may be used to briefly 
present detailed information is probably the most important understanding 
.that should be taught. 

’ The degree to which this unit stimulates curiosity and Interest, leading 
to a desire for further observation and study of the natural chemical 
environment is a good measure of its value end the teacher *s success in 
teaching this unit. 
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II, CONCEPTS INCLUDED IN THIS UNIT 

L, Chemical energy 

1, Chemical energy is one form of energy# 

2, Chemical substances may be found many places in the environment. 

3, The chendoal behavior of materials may be observed and studied 
any place in our environment. 

U, AH materials are chemical substances. 

5, Mary chemical substances are helpful or haiTniful to living and 
non-living things. 

6, itfen has never seen an atcmi. 

7, Two or more different elements may be combined to form confounds 
which have definite properties. 

8, Atoms may be combined to form molecules. 

9, A molecule usually contains two or more atoms. 

10. AH substances are composed of one or more elements. 

11. During physical changes only physical characteristics may change. 

12. A physical change in a substance does not form any different 
substance or substances. 

13. A chemical change in substances forms different substances. 

Some chemical changes may be used to produce heat, light, or 
electrical energy. 

15. An atom is always in motion. 

16. The molecules of a substance are always in motion. 

17, AH matter exists as solid, liquid or gas at room temperature. 

18. A physical change in a substance requires energy. 

19, Energy is required to change the state or motion of matter. 

20. Many kinda of mattor can be changed from one state to another, 

21, The air is a mixture of gases. 

22, Nitrogen is the most plentiful gas in our atmosphere. 
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23* O 3 ?yg 0 n is needed to sujDport life* 

2kt Oxygen readily combines with many substances# 

25# Oxygen combines with many substances to give off heat# 

26. Oxygen is needed for combustion# 

27* The burning of fuel, which is a chemical change, releases energy* 

20# Oxidation is the process in which substances combine with oxygen# 

29. Oxidation may be fast as in the bui*ning of a fuel or slow as in 
the formation of rust# 

30# The energy of chemical ojdldation may be released as heat, light 
or electrical energy# 

31. All living things contain carbon. 

32. All common fuels contain carbon* 

33. Different fuels have different kindling ten^ratures# 

Fossil fuels and plant foods contain stored chemical energy • 

35. Most of the stored energy on earth comes indirectly from the sun# 

36# The study of chemistry has resulted in developient of a ’^language*’ 
and shorthand with which to express ideas. 
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III* SAFETY RUIES 



Materials needed ; 

Fire extinguisher 

^rge^C^e Cliart (prepared by the Itep^tnient of ^^^'io’sohools) 
Physical Education and Recreation, Minneapolis Public Schools; 

1 

First eid kit 



1 . 

2 . 

3. 

6 . 

7. 

8 . 
9. 

10 . 

11 , 

12 . 

13 # 



feop the materials needed in on easi^ accessible 

3 lassroom during many of these learning activities. Saiety first. 

Jlever mix "just any" chemicals except when following specific 
Instructions. 

Sever heat any oheuiloal except when following apeoifio instructions. 
Sever taste any chemical unless absolute3y. sure it is not poisonous. 



Never smell any chemical unless absolutely sure it is not poisonous. 



Jever allow ai^ chemical to come in contact with the un^ss 
!^olutely sw^ it is not poisonous or printed instructions direct it. 



Never lean over the flame of a liquid petroleum burner or any other 
heat source. 



Extinguish all open flames when no longer in use. 

Girls should put up long hair and fasten up flowing sleeves. 

Never light a match or a burner near ah open container of chemicals. 



Label all flammable and/or explosive materials. Keep them away 
under lock except when using# 



ijibrioato the outside of the end of glass tubing with a few drops 
glycerine before attempting to push the glass ® 
or rubber stopper. Wrap a cloth towel around the tubing to pro oc 
the hands in case of breakage during the procedure. 



Allow enough time for hot objects to cool completely before touching 
them. 
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IF. PRECAUTIONARY AND GENERAL LABORATORY SUGGESTIONS 

(It is reconimended that at least one lesson be 
devoted to precautionary and general laborato:^ 
suggestions before beginning a teaching unit in 
chemical energy.) 

A. Fires 

The location and operation of the nearest fire extinguisher and fire 
alarm must be taught to the children before any of the burning 
activities are atteitpted. It is Important that the children know 
how to remove the extingiiisher from the wall, how to remove the 
locking pin, and how to aim and use the extinguisher. Very small 
accidental fires may be smothered with an asbestos mat. Caution 
the children not to run but rather to lie down and roll on the floor 
when their haIr“or clothing accidentally catches fire. The children^ 
should be trained to quickly wrap a heavy coat or some similar niaterial 
around and over a child whose hair or clothing is burning. The user 
is required to always extinguish his lighted match and burning wood 
splint in a jar or can of water and to immediately place the extinguished 
match or wood splint in the wastetsasket or a convenient waste can. The 
classroom teacher should refer to the booklet. Procedures for the 
Program of Fir e Safety to the Minneapolis Public Schools j “E. (jeneral 
Fire Saf<=^ty,” sections 6 and 9, pages 9 and 10, for a statement of 
policy r^-garding the use of sources of heat in science esiperiments s 

“8. The only exception to the rule relative to the use of 
candles is that in the elementary schools candles or 
other low heat types of fire may be used in science . 
experiments if under strict supervision of the teacher, 
who should see that every precaution for safety is 
maintained during the lesson, , 



p. For science exjseriments in the elementary schools, self-» 
contained liquald petroleum burners which are approved by 
the following may be used: 

a. United States Bureau of Statistics. 

b. Iraterstate Commerce Commission, 

c. Underwriters Laboratories, 

Rules which must be followed in this use are: 

a. This must be done under strict supervision 
of teacher. 

b. There shall be no more than four of these 
burners in a school building. 

c. There shall be a fire extinguisher available 
within twenty feet.” 

The teacher, children and the principal should discuss the fire 
/ ordinances which are also included in the fire safety booklet 

mentioned above. 
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Bt Chemical poisons 

Assume all oheraioals are poisonous to hum^s. Do not tas^, srell 
or touch any oheraioals unless printed instructions indicate that it 
is necessary# Never drink from the laboratory glassware* 

If the instructions for an activity suggest smelling a chemical 
substance, use a hand to scoop some air (wafting) from near the 
mouth of the bottle or Pyrex test tube towards the nose* li 
accidentally a chemical comes in contact with the skin, wash he 
skin immediately with a large quantity of water unless a^^^^teg 
sure it is not harmful (i*e. common table salt)* Make 
to avoid spilling chemicals* If an accident does occur to which 

chemical is spilled, wash away or mop up 

immediately. In this unit some of the learning activities axe 
soecificaSy labeled "Teacher Itemonstration" because of the dange^us 
mture of the chemicals involved. To learn the fi^t aid 
for chemical poisons, refer to the Emergency Care Chart posted on the 

wall of the classroom* 

Cc Equipment requirements, 

The suggestions made in the learning activities ooncorntog the 
or quantity of raaterials to bo used may be modified land- 

of equipment available. However, do not try to f*® 

Inadequate equipment. • For example, do not use a 
Place of a test tube holder to grasp hot oboects. In ' 

the eouiment for use in each activity, the judgment of the class- 
rL S?s hL been used. Since a liquid petroleum bu^er provides 

adequate heat more quickly than an alcohol lamp, the 
Ser is reooiwended in certain activities. When a moderate amount 
of heat is required, an alcohol lanp is recommended. Use an 
asbestos pad on the table top under each burner* Because ordina^ 
glass breaks easily when heated rapidly, Pyrex glass^is^reoo ^Med^ ^ 
lor those activities in which the glassware must be heated or ohille . 
Remember, however, that hot glass breaks if cooled quickly. 

D. Good laboratory procedures 

The equipment used in any activity sho^d be 

soon as the activity has been ooinpleted. If linoe 

' broken glass should be cleaned up and disposed of imro^ately. Since 

chemical action and bums caused by hot obaeots usua^ ^ th 
valuable surfaces of the furniture, the work should be ^«“® °;f®^ • 

expendable surface such as a piece of u^inished luittoer o y > 

a non-oombustible surface such as an asbestos pad. Keep a “ °®“ 
of vrater h''.ndy to which to cool hot objects and extinguish burning 

ma.tches and splints# 
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V* lABOMTOBI TECHNIQUES 



In order to avoid being redundant and 
since many procedures are used repeatedly 
throughout this unit, the author does not 
include the list of the materials and 
instructions for the followring laboratory 
techniques which are used throughout the 
learning activities. Please become 
familiar with these procedures. 



1. Lighting an alcohol lamp 
Ifoterials needed ; 

Match 

Jar or can of water 
Alcohol^ denatured 
Wastebasket or waste can 
Alcohol lamp 

What to do : 

1. Make sure the lower end of the wick is immersed in 
the alcohol. Have the teacher add alcohol to the 
lamp if necessary. Do not fill the lamp more than 
one-quarter full. ' 

2, Light the match. 

3* Remove the cap to the wick and light the lan^. 

ii. Ejctinguish the match in a jar of water and place it 
in a waste basket. 

Extinguish the Ismp when finished by replacing the cap. 



Gitide 



2 . 



For discussion purposes only 

Lighting a liquid petroleum bumer* 

Materials needed : 

Match 

Jar or can of water 
Liquid petroleum burner 
Wastebasket or waste can 

What to do ; 

1, Light the match. 

2, Hold it beside the top of the burner* 

3, Turn on the gas by tuming the valve. Do not remove 
the match until the burner is lighted* 

h* Extinguish the match in a jar of water and place it 
in the wastebasket. 

5. Extinguish the burner by turning off the gas. 



If the school is equipped with Bunsen burners, they should be used 
rather than the liquid petroleum burner* 
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3. Bonding glass tubing 

4 

Jfaterial s needed : 

Asbestos mat 

Liquid petroleum burner 

Wing top 

Glass tubing (soft or lime) 

What to dos 

1, Fit the wing top onto the top of the burner., 

2, Light the wing top of the burner. 

3, Hold the ends of the tubing so that the tubing may 
be rolled between the thumb and the middle finger of 
each hand. Do not use too short a piece of glass. 

Hold the tubing in the flame at the place where the 
bend is desired so that the greatest possible length 
of the tubing is heated. 

5, Turn the tubing slowly by rolling it back and forth 
between the thumb and finger. 

6, Heat the. glass until the tubing begins to sag of its 
own weight. 

7, Take the tubing out of the flame and bend it quick3y 
to the angle desired. 

8, Hold it in that position until the glass cools enough 
to harden again. 

9, Do not set the glass down on anything except the asbestos 
mat until it is cooled and is at room temperature. 



10 . 



Extinguish the burner. 
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U. Gutting glass tubing or glass rod 
Materials n eeded : 

Triangular file 

Gloss tubing or glass rod 

What to do ; 

1, Lay the tubing on a flat surface. 

2, Hold a triangular file with the flat side up. 

3, Rest the V shaped edge on the tubing at the place 
to be cuti 

U. Place the index finger of the hand that is holding 
the fi3e on the upper, flat side of the file. 

5. Hold the glass tubing firmly in place with the other 
hand. Scratch the tubing by pushing the file with 
firm pressure across the tubing once, at right angles 
to the tubing at the location where the cut is desired. 
Put the file aside. 

6. Wrap the four fingers of each hand Ground the tubing 
as close to the scratch as possible. 

7. Rotate the tubing until both thumbs are on the side 
of the tubing just opposite the scratch so that the 
thumb nails meet opposite the scratch. 

8. Pull gently with all fingers and push forward with 

the thumbs to bend the glass tubing. (Note: the 

glass tubing breaks quite easily.) 
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5. auoothing the ends of glass tubing or glass rod by fire polishing 
Materials needed ; 

Liquid petroleum burner 
Ifetch 

Glass tubing or glass rod 
Asbestos mat 

What to do ; 

1. Light the burner* 

2. Grasp the middle of the glass tubing between the 
thumb and middle finger of one hand* 

3. Hold the tubing at a slant with one end of the tubing 
in the hot part of the flame* 

ll. Turn the tubing slowly* 

5, Continue heating until the end of the tubing turns red. 

6* Lay the hot end of the tubing on the asbestos mat* 

Allow to cool. 



7 



Extinguish the burner. 
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Making a stirring rod. 

Materials needed ; 

Glass rod 
Triangular file 
Liquid petroleum burner 
Asbestos mat 

What to do ; 

1* Cut the glass rod to the desired length. 

2, -Light the burner. 

3. Heat one end slowly to fire polish it. 

U. Lay the hot glass rod on the asbestos mat and allow 
it to cool. 

5. Heat the other end slowly to fire polish it. 

6. Lay the hot glass rod on the asbestos mat and allow 
it to cool. 



7. Extinguish the burner. 
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7, Sealing glass tubing 
Materials needed : 

Liquid petroleum burner 

Asbestos mat 

Glass tubing 

What to do ? 

1, Light the burner. 

2, Grasp both ends of the tubing and hold the center 
portion over the flame. 

3, Turn the tubing between the thumb and middle finger 
of each hand. 

k. Heat until the glass sags of its own weight. 

5. Pull slowly on both ends of the tubing while it is 
still in the heat, 

0 

6. Continue heating for a brief period ^ time after 
the two halves of the tubing have parted. 

7. Allow to cool. Do not lay the pieces of tubing on 
anything except the asbestos mat until they are cool. 

8. Extinguish the burner. 



o 
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Inserting 



glass tubing through 



a cork or a rubber stopper 



Ifeterials needed: 



Glycerine ^ 

Towel, cloth 

Cork or rubber stopper, which has a hole that is a 
siae to fit the glass tubing and has an outside 
diameter to fit the flask or test tube as required 
by the activity 

Glass tubing, (6 mm outside diameter or size to f^ 
hole in stopper) 

What to do ; 

1, Lubricate the outside of the tubing with glycerine at 
the end which is to be inserted into the stopper, 

I 

2, Wrap the cloth towel around the tubing. Grasp the 
towel and tubing near the end going into the stopper# 

3, Push gently, and twist the tubing and stopper slightly 
in opposite directions# Do not push on a bend in the 
tubing or at a distance from the stopper# Push on bent 
tubing only along the length between the bend and the 
stopper. 

kw Continue pushing by short grips and twisting movements 
until the glass extends through the stopper the desired 
distance# 



^ The use of water as a lubricant is less satisfactory# Soap may be 
a satisfactory lubricant in most cases. 
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9, Transferring small amounts of solid chemicals without 
contaminating them 



Materials needed ; 

Solid chemicals in containers (jar, bottle, carton) 

Paper 

Itot to do ; 

1* Obtain a clean piece of paper# Crease it in one 
direction. 

2# Hit the container against the palm of the hand until 
the chemicals are loosened. 

3. Uncap the container and tilt it until it is almost 
horizontal over the paper. 

It. Shake or roll the container back and forth and tap 
it gently as it is slowly tilted until the chemical 
begins to drop onto the creased paper# Stop shaking 
when the desired amount is obtained. Do not shake 
out more than is needed because it may not be returned 
to the container. 

5. Recap the container and put it away. 
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10. Pouring a liquid chemical without splashing 
Mater ials needed ; 

Liquid chemical in a container 

Glass rod 

Receiving container 
What to do: 

Port A. Glass bottle with a glass stopper 

1. Turn the right hand palm up and grasp the stopper 
between the middle and ring finger. (A left handed 
person should use the left hand in each place the 
right hasnd is designated. ) Remove the stopper with 
a twisting motion* Do not lay the stopper down* 

2. Grasp the bottle in the right hand with the stopper 
held between the fingers. Hold the bottla and .stopper 

away from the body while pouring the chemicals* 

* • 

3. Hold the glass rod against the lip of the bottle ^dth 
the left hand if small quantities are to bo poured* 

(Rest the lip of the bottle on the top edge of the clean 
receiving container if large quantities are desired.) 

k» Tilt the bottle so that the lower end of the glass rod 
rests against the inside of the receiving container and 
pour the liquid slcwly# Pour only the amount that is 
needed* Do not pour any excess back into the original 
bottle . 

S, Set the bottle down and replace the stopper* Rinse 
the glass rod until clean. 



* Have the pupils practice this procedure with water before using 
corrosive chemicals# 
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Part B, Glass bottle with screw cap 

1, Unscrew the cap from the bottle. Turn the cap over 
so the open side is up and lay it on a table* 

2, Grasp the bottle in the right hand. 

3, Hold the glass rod against the lip of the bottle with 
the left hand if sinall quantities are to be poured# 

(Rest the lip of the bottle on the top of the clean 
receiving container if large quantities are desired*) 

Tilt the bottle so that the lower end of the glass rod 
rests against the inside of the receiving container 
and pour the liquid slowly* Pour only the amount that 
is needed* Do not pour any excess back into the 
original bottle* 

5# Set the bottle down and recap the bottle* Rinse the 
glass rod until clean* 

Part C. Beaker, jar or drinking glass • 

1, Lay the glass rod across the top of the beaker* 

2# Grasp the beaker with the right hand. Hold the glass 
rod in place with the right index finger* 

3. Lift the beaker and tilt it slightly. Move the beaker 
to a place where the lower end of the glass red ^ests 
against the inside of the receiving container. (Rest 
the lip of the beaker on the top of the clean receiving 
container. if large quantities are desired#) 

li.# Tilt the beaker further# Pour the liquid slowly* Pour 
only the amount that is needed* Do not pour any excess 
back into the original beaker* 

5# Set the beaker down* Rinse the glass rod until clean. 



o 
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Part D# Ti^’ansf erring a liquid chemical drop by drop from 
a glass stoppered bottle 

1. Loosen the stopper but do not remove it, 

2. Grasp the bottle with the right hand. Hold the 
stopper with the left hand so that it does not 
fall out. 

3. Tilt the bottle to a pouring position and gently 
push the stopper back and forth in the nock of the 
bottle to cause the drops to come out. Be sure^ 
the receiving container is directly below the lip 
of the bottle. Do not use a medicine dropper in 
the bottle of pure chemical solution or pour iiny 
excess chemical back into the bottle, 

U, Sot the bottle down and push ihe stopper firmly 
into the bottle. 
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11* Making student a3.cohol burners 
^terials needed ; 

G1(ass bottle with cap (baby food jar or ink bottle) 

Cap for narrow necked bottle 

Alcohol . 

Wick (thick, loosely twisted string) 

Hairmier 

Nail 

What to do ; 

1« Obtain a short broad glass bottle with a screw top* 

Do not use a metal container# 

2. Dse a hammer and nail to punch a^hole through the 
center of the cap, from bottom side up# 

\ 

3. Obtain a dry length of loosely twisted, thick string 
(from engineer *s floor mop)# 

ii. Push the string through the hole, doubling it if 

necessary to moke a snug fit. Pull the string through 
the cap until it extends l/8»^ above the cap. 

Have the teacher add alcohol until the bottle is about 
l/U full, 

6# Light the wick and adjust the height of the wick for 
a small, blue flame. 

7. Use the cap from a narrow necked bottle to cover the 
wick when extinguishing the flame. 
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12 0 Gutting window glaoB 

>fet©ri?lD ncododt 

Glass outtor 
I'Jindow glass 
Eulor 

linat te de s 

1. PlacQ t\iQ glass ©n a fim, flat surfaco. 

2. Put tlio ruler on tho glass bQsido th© plaeo wP.oro 
tlio glass sliould b© cut# 

3. Ifck© a saratoli cn t\m g3ass W prossing finally ©n tli© 
glass outtor and drawing it ©nco along tbo odg© ®f tlio 

ruler# 

h* Mbvo tlio glass and plae© tlio ssratsh heymi tlio ©dgo 
Of tlio table s© tliat it As possiblo t® tap along t!i© 
sera,t©li on tho iindorsido @f t!io glass# 

Graop tlio pioeo ©f glass tMsli oEtondo boy@nd tlio 
table • InarsasQ tlio forao of tlio tapping gradtiaH^^ 
until a arasls riovoo along tlio ooratoli# 
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13. Heating test tubes 
Ifeteriols needed ; 

Rectangular iron support 

Test tube rack . 

Tost tubo^ 6”, Pyr’ex 

Test tube holder 

Burette clamp 

Alcohol lamp or liquid petroleum burner 
What to do ; 

1. Place the test tube in a burette clamp attached to an 
.iron support when heating the test tube veiy hot or 
for a long period of time# Tilt the test tube at a 
slight angle from the yertioal* 

2. Use a test tube holder only when heating a test tube 
for a short period of time.* Tilt the test tubo at a 
slight angle from the vertical* 

3# Place the test tube a test tube rack to cool# Do 
not put extremely hot’ tost tubes in a tost tube rack# 



(CAUTION I When heating a tost tube# never "point” the 
open end at someone#) 



0 
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lUt Heating I^ex flasks 
Materials needed ; 

Flask, Florence or Erleninsyer, Pyrex 

Burette clamp 

Ring clomp 

Rectangular iron support 

Liquid petroleum burner 

Wire gau256 

TfJhat to do s 

1. Attach the ring clamp to the rectangular iron 

support. Adjust its height to approximately 2" above 
the top of the liquid petroleum burner. 

2# Place the wire gauze on the ring clamp. 

3. Fasten the neck of the flask in a burette clanp. 
Lower the burette clamp onto the support until the 
flask rests on the T-Jire ga,uze. Fasten the burette 
clamp firmly onto the support* 

1|.* Place the liquid petroleum burner under the flask, 

(Do not heat glass jaxs or other “ordinary” glass 
containers.) 
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1^, Jfeking a glovTing wood splint for oxygen test 
Materials needed ; 

Ml - ■ — 

Match 

Wood splint 
Itot to do ; 

1, Light the end of the wood splint. Allow it to 
bum for 30 seconds. 

2, Blow out the flame to obtain a glowing end. 



/ 
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16* Testing for starch in materials 



Materials needed : 

Tincture of iodine (poisonous) 

Water 

Medicine dropper 
2 Test tubes, 6", Pyrex 
Teaspoon 
Test tube rack 
Glass rod 

What to do: 

1. Place two test tubes in the test tube rack. 

2# Pour water to the depth of 1’* into each test tube* 

3. Add J teaspoonful of the material to be tested to the 
first test tube and stir with a glass rod# 

k» Add a drop of weak tincture of iodine to each test tube# 

5# Observe each test tube carefully# Compare the color 
of the liquid in the test tubes# 

6# Assume that starch turns deep blue or purple when 
iodine is added. 
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17* Testing for carbon dioxide 
Ifatcrials needed ; 

Ltoewater 

Glass jar, (baby food) 

Sample of carbon dioxide in a closed container 

Rubber tubing, about 3* long 

What to do ; 

Part A* Testing a gas in a container 

1, Remove the cover of the container and pour of 
clear limowator slowly into the sample in the con- 
tainer. Cover the container immediately and shake 
the solution. 

2* Observe the appearance of the limewater* Explain 
what evidence there is that a chemical action has 
occurred. 

Part B. Testing the exhaled gas from a pupil’s lungs 

0 

1. Pour i” of clear limowator into the glass jar. 

2. Place one end of the amibber tubing in the glass 
jar under the surface of the limewater. Place 
the other end cf the rubber tubing into a child’s 
mouth and have hira exhale tlirough the tube. Allow 
the exhaled air to bubble through the limewater 
for approximately two minutes# 

3. Observe the limewater. Explain what evidence there 
is that a chemical reaction has occurred. 



I 
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18. Preparing a filter and funnel stand 

I 

Materials needed ; 

Filter paper 

Glass filter funnel 

Goat hanger, wire 

Pliers 

Ruler 

Glass jar, (baby food) 

“What to do ; 

1. Cut the hook and twist off a wire coat hanger with 
the pliers. Straighten out the wire. 

2. Shape one end of the wire into a small ring about 
2 inches in diameter. 

3. Bend the ^rire so that the 2" ring makes a 90° angle 
with the remainder of the wire ring. 

Make a large ring in the x-jItq including dll the rest 
of the wire six inches below the small ring. 

5. Bend the larger ring at right angles to the 6» length 
of wire so that the smaller ring is directly above 
the larger ring. 

6. Adjust the 2" ring smo.ller or larger as necessary to 
hold the filter funnel. Rest the fimnel on the top 
of the 2“ ring in the wire* Place the baby food jar 
beneath tVie stem of the funnel. 




For many filtering experiences a two-inch square of paper hand^ 
towel may be used in place of filter paper. Fold the paper twxce 
to form equal quarters. With scissors round the sides which do 
not have folds to form an arc and then continue as above in 
step #8. 



• V/ 
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7# Fold one sheet of the round filter paper in half# Fold 
the paper again to form a quarter circle. 

8# Place the folded filter paper in the funnel with the point 
down. Spread the filter paper apart forming a cone shape 
with one thickness of paper on one side and three thiclmesses 

on the other# 

9, Ifoisten the filter paper with a little water and press it 
firmly against the sides of the funnel all the way around* 

10. Pour the material to be filtered on the filter paper and allow 
the liquid which passes through the paper to drain into the 

glass jar. 






! O 
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15 T H t R. E AFIRE E X T I M 6 U I b H E R IN THE 
C L A S S ROO M ? 

IS THERE AN EMERGEN CV CARE .CHART 

(paEPARED BY TEE DEPARTiffiET OF HEALTH, PHYSICAL EDUCATIOM AND BECREATIOH, 

MIMMEAPOLIS PUBLIC SCHOOLS) 

IN THE CLASSROOM FOR READY REFERENCE ? 

f 

IS THERE A FIRST AID KIT IN THE 

CLASSROOM’' 
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VI. LEARNING ACTIVITIES 



No. 1: Grouping substances according to their state (solid, 

liquid, or gas) at room temperature 



Ifeterials needed ; 

Pencil 

Paper 

VJhat to do : 

1, Make a chart with, three main headings or columns: Solids, 
Liquids, and Gases. 

2, Write the names of many different common substances in the 
appropriate column which describes the substance at room 
temperature. 

3, Continue the listing until there are some common substances 
listed in each column. 

Draw a conclusion about the state of any substance at i*oom 
teirperature. 



o 
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No. 2: Discovering that a physical change in salt does not roquii'e 

a chemical change to occur 



Materials needed ; 

1 tsp. - Salt 

1 cup - Water 

2 - Clean teaspoons 

1 - Clean drinking glass 

Watch glass 



What to do ; 

1. Wash your hands vjith soap and be sure the spoons and drinking 
glass to be used are clean and dry, 

2. Pour a few grains of salt into the clean teaspoon. 

3. Taste- one grain of salt. 

it. Place the other spoon on top of the first spoon so that the 
bowl of the spoon containing the salt is beneath the bowl of 
the other spoon and the two handles are pointing in opposite 
directions. 

Put the bottom spoon on a table and press dowri with the top 
spoon to grind the salt to a powder# 

6. Taste a small portion of the powder and determine whether it 
is stiH salt. 

7* Place one inch of water in the glass. 

i 

8. Taste the water to find out if it is salty. Add l/h teaspoon 
of salt to the water. Stir the water and taste it again# 
Observe whether it tastes salty# 

9# Pour some of the salty water into a watch glass and allow the 
water to evaporate# 

•i • 

10# Observe what is left on the watch glass# Answer the question, 
**Has the salt been changed ohoitdcally?” 

H. Draw a conclusion based on the results. 
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No* 3 s Observing some physical characteristics of a salt solution 



Materials needed ; 

Watch glass 

Salt 

Water 

Jar, peanut butter^ or large 
water tumbler 
Paper 
Tablespoon 



Pencil 
Filter paper 
Funnel 
Funnel stand 
Thermometer, Celsius (or 
centigrade) or Fahrenheit 
Hand lens 



What to do ; 

1, Fill the 3ar about one half full of water at room temperature, 

2, Use the thermometer to measure the temperature of the water. 

Record the temperature* 

3, Stir the water vigorously^* Pleasure the temperature 
water to determine whether stirring heats the water. Road 
carefully and record any change in temperature* 

Add about two tablespoonfuls of salt. Stir the mixture vigorously. 

5. Read carefully and record the teirperature of the resulting salt 
solution as soon as most of the salt has dissolved. 

6. Prepare a filter papos* in a funnel which is supported in a 
funnel stand, 

7. Pour some of the solution onto (or into) the filter paper* 

Collect a dozen drops of the clear liquid on the clean watch glass. 

8. Place the watch glass and liquid in the sun or over a warm 
radiator and allow the water to evaporate. 

9. Obseive the material remaining on the watch glass carefiilly using 
a hand lens. 

* 

10, Summarize and record the observations * Draw a conclusion based 
on the results. 
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No* hi Separating a mixture 'jsing physical properties 



Materials needed : 



Salt 

Sand 

Iron filings 
Teaspoon 

Jfegnet, permanent 
Funnel stand 
Filter paper 



Water 

Glass fxlter 
Fuxinel 

Paper, creased 
Magnifying glass -• ’ 
Watch glass 
^Jar, (baby food) 



What to do > 

I 

1. Examine each of the materials mth the me^nifying glass. 

2* MLx one teaspoon each of salt, sand, and iron filings together 
on a piece of clean paper, 

3. Observe the appearance of the mixture carefully with the 
magnifying glass, 

U, Stir the mixture with the magnet. Observe what happens. 

5. Prepare a filter in the glass funnel. . 

6. Pour the remainder of the mixture into the filter paper. 

7. Wash the mixture several times with a small quantity of warn 
water, 

8. Remove the filter paper from the funnel and spread it cut to 
dry. Observe and record. 

9. Pour some of the liquid in the baby food jar onto a watch glass. 
Allcfw the liquid to evaporate. Observe and record. 

10, Observe the material on the magnet collected in step 3 on the 
filter paper collected from step 7 and on the watch glass 
collected in stop 8 with a magnifying glass, 

11, Summarize the observations. 

12, Explain whether chemical or physical properties have been used 
to separate the mixture. 



\ 
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Ho. 5: Growing crystals from substances (physical change) 



1. Place 1/8 teaspccnful of the copper sulfate in a test tube. 

2. Add only as much water as necessary to completely dissolve the 
copper sulfate in the test tube. 

3. Pour the solution into a watch glass. 

i;* Place the watch glass on a shelf where it won»t be disturbed. 
Allow the water to evaporate. 

5. Observe the material left on the watch glass with a hand lens. 



6. Repeat steps 1-5 using Spsom shits or alum rather than copper 



9. Ejiplain the observations. Draw conclusions based on the results. 



Materials needed ; 

Alum^ (potassium aluminum sulfate) 
Copper sulfate ' 



Epsom salts, (magnesium sulfate) 
Water 

Itoch sticks, 4 



Pyrex, 2 
Hand lens 
Teaspoon 



waucju u 

Test tubes, about f' x 6” 
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No* 6; Observing a physical and cViomical change in paper 



I'to.terials needed ; 

Paper 

Wire gauze with asbestos center 
IMch 

l/Jhat to do 8 

1, Examine a piece of paper# 

2# Tear half of the paper into small pieces# 

3. Examine the small pieces and the larger remaining piece 
of paper# 

U. Explain how these things are different# Answer the question, 
“Is each small piece paper?” 

5# Place the small pieces of paper on the wire gauze. 

6# Light a match and set fire to the small pieces of paper 
on the asbestos# 

7# Examine the material left after the small pieces of paper 
finish burning# Answer the question, ”ls what remains still 
paper?” 

0 

8, Explain the different results of tearing vs# burning paper* 
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No# 7 s Illustrating the differences between a chemical and 
physical change in wood 



Ifeterials needed ? 

Wood 

Saw or sandpaper 
Wire gauze 
Ifetch 

VJhgt to do ; 

1# Saw or sand a piece of wood. 

2. Examine the wood dust and the larger remaining pieces of wood# 

3# Explain how these are different. Answer the question^^ ’’Are 
they still wood?" 

Place some wood dust on the wire gauze# 

5, Light a match and set fire to the sawdust. 

6# EJtamine the material left after the wood dust finishes burning# 
Answer the question, ”Is it still i?ood?” 

7. Explain the different results of sawing vs# burning wood. 



r 
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No, 8: Observing a physical and a chemical change in steel wool 



Materials needed: 

Water 
Pencil 
Steel wool 

Scissors ■ 

Glass jar 

2 test tubes, 6”, Pyrex ^ ■ “ * 

Rectangular iron support . 

Burette;,clauip.'.' 

Magnii^^ng glass 

What to do ; 

1, loosely pack a ball of steel wool in the bottom of a test tube 
(or dampen a test tube and put iron filings into it). Use a 
pencil to push the steel wool down. 

2, Ifoisten the steel wool with water. 

3, Fill the glass jar one half full of water. 



k» Turn the test tube over and place its mouth under the surface 
of the water in a glass jar. Clamp the test tube firmly with 
a burette clanp attached to a rectangular iron support, 

5, Adjust the height of the test tube until the level of the water 
inside the test tube is the same as the water level outside the 
test tube, 

6, Do not disturb the glass jar for a day or two. 

7, Note the height of the. water level in the test tube after a 
couple of days. Observe the difference in appearance of the 
steel wool, 

8, Cut or pull a strand of steel wool into two pieces, Coirpare 
the two pieces, E 3 q>lain how cutting changes the steel wool, 

9, Examine a long strand of steel wool under a magnifying glass. 
Out a long piece of steel wool into short pieces with a 
scissors. Examine a short piece with a- magnifying glass, 

10, Compare the two pieces and explain how they are different. 




j 
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11, Remove the rusted steel wool from the test tube, 

12, Ejcauane a strnnd of new, not rusted steel wool and a strand 
of rusted steel wool with a magnifying glass, 

13, Try to bend a piece of new (not rusted) steel wool and a piece 
of rusted steel wool, Conpare them# 

111, Ejrolain why the steel wool from the test tube is different 
and wly the water level changed in the test tube, 

15, Explain how to tell the difference between a physical and a 
chemical change. 
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No. 9i Using taste to obtain evidence of a chemical change 

tfoterials needed ; 

"White bread, 1 piece 
Wliat to dos 

1, Put a piece of white bread in your raouth* Hold your nose and 
determine whether the bread tastes sweet. 

2. Chew the bread thoroughly. Keep it in your mouth for two minutes. 

3* Hold your nose. Determine if the bread has any different taste. 

1;. Eiiplain how the changed taste provides evidence that a chemical 
change has taken place. 
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No. 10: 



Observing mixtures of materials to detewdne whether a 
physical and/or a chemical reaction occurs 



Materials needed : 

Vinegar 

Salt 

Water 

Teaspoon 

Drinking glass 

Baking soda 

Flom* 



What to do: 



1. Fill the drinking glass l/2 full of water* 

•2. Add a teaspoonful of vinegar and a teaspoonful of salt to the 
water. Stir. 

Taste the solution. Note whether the sour (vinegar) and salty 
tStL stm persi;t. . Do not taste the ^ol'jtion unless^e 
equipment is thoroughly clean before the activity is begun. 

h. Explain whether the observations indicate that a chemical 
reaction has occurred. 

3'* Repeat the activity using vinegar and baking soda. 

6, Repeat using flour and salt. 

7, Repeat using salt and baking soda. 

8, Summarize the observations. (Hote; J£ other pa^s of 

substances are used, be sure they are ^t poxsonou . ^ 

household substances are poisonous.) Draw conclusions based 

on the observations. 



ft 
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No. lit Observing a beat change accompanying a physical change in 
a chemical substance 




^terials needed; 

Photographic hypo (Sodium thiosulphate) 

Test tube, 6", Pyrex 
Uectangular iron support 
Alcohol larrp 
Graph paper 

Burette clamp „ , -u .4. 

Thermometer, centigrade or Fahrenheit 

Pencil 

P^er • \ ■ 

^at to do ; 

1, Support the test tube vertically in the burette clamp which 
is attached to the rectangular iron support. , 

2, Fill the test tube one half full with photographic hypo. 

3, Light the alcohol lamp* J 

U. Heat the test tube very slowly until all of the photographic 

hypo melts. • ^ 

5. Extinguish the alcohol lam?). 

6. Place the thermometer in the test tube. Read and record the 
I temperature. 

7., Read and record the temperature at 30 second intervals. 

' 8. Graph the tempetatwe against the time. Note any unexpected 

change in the general cooling process. 

9* Explain the observations* 1 




o 
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No, 12: Studying a 



physical ctoige brought about by heat 



Materials, needed ; 

2 Test tubes, 6" long, Pyrex 
Burette clan^ , 

Eectangular iron support 
Alcohol lainp 
Glass jar, (baby food; 

Water 

What to dot 



test tube begins to boil. 



It. Observe the surface of the cold glass jar oarefuUy. 



5, Extinguish the alcohol lamp. 




2. light the alcohol laiup and heat the water slowly. 




6. Explain whether a physical or a 



chemical change has occurred. 



o 
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No# 13s Observing the temperature of water during a change in state 



Jfeterials needed; 

Crushed ice 

Thermometer, Celsius or Pahrenheit 
Glass jar, (baby food) 

Pencil 

Paper 

Graph paper 
ffliat to do ; 

(Note; Start this activity at the beginning of the school day*) 

1# Place the thermometer in the glass jar# 

2. Pill the jar one half full with ice. 

3, Read and record the temperature and the time. 

h. Make a record of the time, temperature and an estimate of 
the anDunt of ice left in the jar every two minutes until 
the water reaches the temperature of the room. 

5, Graph the time against the temperature. 

6, Study the graph. Attempt to draw conclusions concerning the 
change in water teuperature as heat from the air in the school 

room is added# 
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No# 111? Observing physical changes in water 



Materials needed; 



Flask, Florence or Erlenmeyer, 2^0 ml, lyrex 
One*-hole rubber stopper 
Milk carton 

Glass tubing,. 10»>, 6 mm inside diameter 
Liquid petroleum burner 
Bing clamp 

Beotangular iron support 
Burette clamp 
Glass jar 
Wire gauze 



What to do ; 

1* Bend the 10" glass tubing into an acute angle about 2" from 
one end* Fire polish both ends* 

2, Insert the short end of the tubing through the hole in the 
stopper from upper side to lower side# 

3. Hang the flaek vertically from a burette clamp attached to a 
rectangular iron support, 

a 

I;, Support it from below with a wire gauze resting on a ring 
clamp attached to the support. 



5, Fill the flask l/2 full of water, 

6, Insert the rubber stopper with bent glass tube into the flask 
with a slight twisting motion, 

7* Place a test tube in a jar filled with crushed ice. 

8. Adjust the flask assembly or the test tube and jar until the 
long end of the glass tubing is inside and near ohe bottom 
of the cooled test tube* 



9, Light the liquid petroleum burner* 

10. Heat the bottom of the flask slowly with the burner. 

11, Notice the water appearing in the bottom of the test tube 
after a period of time. 



o 



I 
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12* Explain how the water got into the test tube* 

13. Pour about 1” of the water from the test tube into a clean miHc 
carton. 

lit. Place the milk carton in the freezing compartment in the 

refrigerator (or outside the classroom on the window ledge on a 
very cold printer day). 

1]5, Observe the water in the milk carton the next day* Ej^lain 
how the water has changed* 

16. Allow the ice to melt. Explain whether the water has been changed 
to a new substance by a chemical reaction. 

17, Draw conclusions based on the observations. 







j 
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No, l5s Observing a heat change accoir?)anying a chemical change 



tfeterials needed ; 

Tablespoon 
Plaster of Paris 
Glass jar 

ThermonBter, centigrade or Fahrenheit 

Water 

Pencil 

Paper 

What to do ; 

1. Pour 1” of water into the glass jar. 

2. Plaoo a thermometer in the jar. Head and record the ten 5 >erature. 
Remove the thermometer, 

3. Place $ tablespoonfuls of plaster of Paris in the glass jar* 

it. Mix thoroughly with the spoon making sure aU the powder is wet^ 

Place the thermometer in the jar- again. Read ^d record the 
temperature. Remove the theimiometer before the plaster hardens. 

6. Compare the temperatures. 

7. Suggest a reason for the observed differences in temperature. 




o 
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No* l6: Observing heat produced by a chemical reaction 



Materials needed : 

Thermos bottle, with wide mouth 
Water, at room temperature 
Cement, Portland 

Thermometer, centigrade or Fahrenheit 

Cotton batting 

Stirring rod 

Paper nut cup, small 

Pencil 

Paper 

What to do s 

(Note: Start this at the beginning of a school day.) 

1, Make a cotton plug for the opening in the thermos bottle. 

2, Add cement to the nut cup until it is l/2 full. 

3, Add enough water to the cement to wet it thoroughly. 

Place the nut cup in the bottom of the thermos bottle. 

5. Place the thermometer in the thermos bottle but not in the 
nut cup. 

6. ■ Close the opening with the cotton plug. 

7. Read and record the temperature and the time* 

8. Record the temperature every 30 minutes until the cement 
hardens or until school is dismissed. 

9t Summarize the results. Draw conclusions based on the results. 



For discussion purposes only -U8-* Grade 6 

No. 17: Discovering there is energy in nuts 

Materials needed t 

Nuts, such as walnut, peanut, almond 

Needle, long 

Cork 

What to do t . 

1. Push the eye of the needle into the center of the top of 
the cork. Adjust the needle to an upright position. 

2. Mount one of the nuts on the point of the needle. 

3. Light the nut with a match. Observe hew well the nut flames. 

h. Repeat steps 2 and 3 using different kinds of nuts. 

5, -Explain how the obse3nrations indicate that there is chemical 
energy in nuts. 
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No. 18: Obtaining some evidence for the oxidation of foods ty 

the human body 

Materials needed : 



1. Dry the outside of the jar of cold water. Breathe on the jar 
and look for evidence of water vapor. 

2. Po\ir line water into one of the wide mouth glass jars to a 
depth of about l/2”, 

3. Grasp a piece of thoroughly dry bread with the test tube holder. 

U. Light the alcohol la^rp and heat the bread"imtil it catches fire. 

Dry the outside of the jar of cold water. Hold the jar of cold 
water above the flaming bread to test for the presence of water 
vapor forming as the bread bums. 

6. Hold the burning bread in the jar containing limewater. Do not 
wet the bread with the Ijmiewater. Note whether there is evidence 
of the presence of carbon dioxide. 

7. Con^iare the results of burning bread with the results of burning 
a fuel. 

8. Place about l/2" of limewater in the second wide mouth glass jar# 

P, Blow the breath gently from the lungs through the straw into the 
liquid to test for carbon dioxide in the breath. 

10. Hecord the results and draw conclusions . 



Alcohol lamp 
Bread, thoroughly dry 
Test tube holder 
Cloth towel 



Sipper straw 

Glass jars, wide mouth, 2 

Glass jar, filled with cold water 

Limewater- 



What to do: 
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No* 19 s Decoinposing baking soda with heat 



Materials needed : 

2 Test tubes, 6«, Pyreac 
Burette clamp 
Eectengular iron support 
Wood splint 
Alcohbl lamp 
Baking soda 

What to do ; 

1* Place a test tube in a vertical position in the burette 
clamp which is attached to the rectangular iron support* 

2, Add 1” of baking soda (sodium bicarbonate) to the test tube* 

3* Light the alcohol lamp. 

k. lower the burette clamp until the bottom of the test tube is 
just above th® flame* 

5, Observe the moisture oolleot^g on the sides of the test tube. 
Explain where the water has come from* 



6* Light a wood splint, 

* 7, Hold the burning splint in the mouth of the test ^ 

short period of time to test for carbon dioxide. Observe 
what happens. Remove the splint from the test tube* 

8-. Check the significance of the observation by 

wood splint and holding the splint in the mouth ® 

test tube for a short period of time. Observe what happens* 
Remove the splint from the test tube. 

9* Repeat steps 7 and 8 at least three times to verify the 
observations# 

10* Make sure the wood splint is extinguished* Extinguish the 
alcohol lamp# 

.11. Eicplain what has happened, reference 

necessary. Explain and eval^te 

formed is water. Explain and evaluate the evidence that the 
gas formed is carbon dioxide* 

12. Explain how the baking soda has been changed. 



r 
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No, 20: Deconposing sugar with heat 



Materials needed ; 

Cane or beet sugar 

Test tube, 6“, Pyrex 

Rectangular iron support 

Burette clair^ 

Alcohol lamp 

Jar of cold water 

“What to do : 

1# Place 1'* of sugar in a test tube* 

2. Suspend the test tube at a slight angle from the horizontal in 
the burette clamp attached to the rectangular iron support* 

3# Light the alcohol lamp. 

it* Raise the clanp to a height “which places the bottom side of the 
test tube about 2” above the visible flame# 

5# Heat the sugar very slowly * 

6* Observe and record “Bhe change in appearance of the sugar as 
it is heated* 

7# Explain whether a chemical or a physical change is taking place* 

8* Move the test tube closer to the flame, heating the sugar more 
strongly* 

9* Hold the side of a jar of cold water near the' mouth of the test 
tube. Be sure the jar of cold water is dry on the outside 
before using* 

10# Observe the surface of the outside of the jar and the appearance 
of the content? of the test tube. Identify the substance which 
has condensed on the cold jar and the material left in the test 
tube* (Note : This experience could be obtained with less 

equipment by using a spoon to hold the sugary however, it 
probably would be more difficult to observe the changes.) ' 

11* Draw conclusions based on the results. 



er|c 
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M6« 21s Changing a substance using heat energy 



tlateria ls needed ; 



Alcohol lamp 
Water 

l^dicine dropper 



IfJhat to do; 

1« Add copper sulfate to a depth of in one test tube. Observe 
any color change of .the solid. 

2. Light the alcohol lamp. 

3, Grasp the test tube with a test tube holder and holding the test 
tube at an angle to the vertical, heat the ^ solid slowly. Shake 
the test tube occasionally to stir the solid. 

U, Observe any color change of the solid. 

{ 

Extinguish the alcohol lamp. Continue to hold the test tuTi^e 
until it is cool enough to set in the rack. Set the^ test tube 
in the test tube rack and allow it to cool to room temperature. 

6. Wet the solid with one drop of water. Observe the results. 

7. Repeat steps 1-5 using Epsom salts. Remove the test tube from 
the flame after one miniite. Listen carefully to hear a sizzli^ 
sound as water comes from the Epsom salts. Be careful to avoid 
leaning over the flame or touching the hot t^st tube against the 
sld.n. Do not place the ear too close 1x5 the opening of the test 
tube since the escaping steam may cause a bum. 

8. Explain the observations. Consult references if necessary. 



Copper sulfate 

Epsom salts, magnesium sulfate 
Test tubes about x 6“, Pyrex, 2 
Test tube rack 



1 
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No. 22; Discovering that heating a metal does not always produce a 
chemical change 



Materials needed; 



Zinc metal strip 

Burette clanp 

Rectangular iron support 

Test tube, 6", Pyrex 

Alcohol larrp 

Pencil 

Paper 



What to do: 



1. Place a small strip of aino in a clean dry test tube. 



2, Support the test tube with a burette clairp attached to a 
rectangular iron support. 



3. Light the alcohol lamp. 

k. Heat the test tube and observe what happens to the zinc. 

Allow the test tube to cool. 

6, Extinguish the alcohol lamp. 



J 



7. Observe the appearance of the zinc. Explain whether 

reaction has occurred. Draw conclusions based on the observed 

results. 



8. Xtote the symbol for^ zinc. 






L... 
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No 23 i BSfe^ins down a complex org^ic substance Into other stibstances 



Materials needed i 

Rectangular, iron support 
. Burette clarnp 
Test tube, 6”, Pyrex 
Wood shavings or powdered coal 
Alcohol leanp 



Cotton batti.ng 

Rubber stopper, 1 hole, size #1 
Glass tubing drawn into tip 
with small opening, 2” 

Pencil 

Paper 



What to do ; 

1. Place the burette clmrp on the rectangular iron support, 

2. Place the fine wood shavings or powdered coal in the test tube. 
Do not fill over l/2 full, 

3. Suspend the test tube verticaUuy in the clanp and tighten the 
clamp firmly around the tube, 

k. Place a loose cotton plug in the mouth of the test tube. 

Insert the blunter edge of the glass tubing into the stopper, 
(Use of a cork is preferred but it may be difficult to make a 
hole through the cork unless special equipment is available,) 

6, Twist the stopper into the test tube tightly, 

7, Turn the test tube in the clamp so thc?.t the mouth is tipped 
slightly below the horizontal. 



8, Light the alcohol lamp. 

9, Lower the test tube so that it can be heated with the alcohol 
lamp. Apply the heat at the end of the test tube away from the 
stopper. Do not heat the cotton, 

10, Obseive the tube as it is heated. Explain where the water comes 
from. Explain why the cotton turns brown even though it is not 

heated. 

% 

11, Atteit5)t to light the gas escaping from the tip of the glass 
. tubing with a match. (If the wood or coal is not heated ' 

strongly and if you do not test it at the opportune moment, 
the gas might, not catch fire,) 

12, Explain why the gas burns. Consult references to find the 
name of this gas. 



o 
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13# Continue to heat the test tube until the reaction has stopped. 

Allow the test tube to ' cool to room temperature# Extinguish 
the alcohol lan^, 

15 # Remove the stopper and cotton plug# Pour the material 

remaining in the bottom of the test tube onto a clean piece 
of paper. Loosen it with a pencil if necessary# Observe 
the brown material coating the side of the test tube# 

16 . Explain what this material on the side of 'the test tube is# 

Use references to find the name of this solid. 

17# Prepare an oral report on the economic inportance of the brown 
material (coal tar) which coats the cotton when coal is heated* 
Consult references for information* 
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13. Continue to heat the test tube until the reaction has stopped. 

ll+. Allow the test tube to 'cool to room temperature. Extinguish 
the alcohol larr^. 

15. Remove the stopper arid cotton plug. Pour the material 
remaining in the bottom of the test tube onto a clean piece 
of paper. Loosen it with a pencil if necessary. Observe 
the brown material coating the side of the test tube. 

16. Explain what this material on the side of the test tube is. 

Use references to find the name of this solid. 

17. Prepare an oral report on the economic inportance of the brown 
material (coal tar) which coats the cotton when coal is heated.. 
Consult references for information. 
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No, 2k: Studying a chemical change brought about by heat 

(Teacher Demonstration) 



Ifeterials needed: 



2 Test tubes, 6“ long, Pyrex 
Rectangular iron support 
Burette clamp 
Alcohol lamp 
Wood splint 



Potassium chlorate 
Manganese dioxide 
Teaspoon 
Paper, 2 pieces 
Pencil 



What to do : 

X, P3ace a level teaspoon of potassium chlorate on a piece of 
clean paper which has been creased for easy pouring# 

2, Add l/k teaspoon of manganese dioxide. lEx thoroughly# 

Explain whether a physical or chemical change has occurred* 

3* Pour the mixture into a test tube. 

km Support the test tube vertically in a burette clamp attached 
to a rectangular iron support. 

5. Light the alcohol laiT^. 

6. Light a wood splint. Blow out the flame to obtain a glowing end. 

7. Heat the test tube. Test for ev?ldence of the formation of 
oxygen by putting the gl, owing wood splint inside the opening 
of the test tube. 

8. Allow the test tube to cool. Extinguish the alcohol lamp. 

9. Explain whether, a physical or chemical change has occurred. 

Write the symbol for oxygen. 



o 
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No# 25 : Testing the flarnmability of substances 



Materials needed ; 

Challc 

Bread 

Leather shoe lace 
Teaspoon 
Plastic ruler 
Paper hand towel 



Soap 

Wood splint 
Lock of hair 
Glass ;}ar 
Water 

Test tube holder or tongs 
Alcohol lamp 



What to do ! 

1» ’Fill the glass jar with water. 



2, Light the alcohol .lamp, 

3 Grasp one of the materials at a time (see list of materials 
needed) vrith the test tube holder or tongs. 

), Hold each substance in the flame and observe whether it begins 
bu?nf long the material is heated bf ore it 

begins to burn. Observe that some materials do not begta to 

burn, 

5. Ejcbinguish the burning materials in the jar of water ♦ 

6. Observe each material which bums and note any changes in 
its appearance. 

7. Cool the hot, unbumed materials by placing in cool water 
before they are laid down, 

8. Extinguish the alcohol lamp, 

9. Explain why the test does not give definite proof that the 
^ Serials which did not burn are not able to burn. 

10, Conclude whether different substances burn equally well. 



o 
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No. 26: Coirparing the flammability of different substances which 

have a common trai.t (Teacher Demonstration) 



Ifeterials needed ; 



Wool cloth, h" X It” 

Nylon cloth, it” x It” 

Cotton cloth. It” X It” 

Test tube holder or tongs 

Alcohol lanp 

Glass jar 

Water 

Pencil 



Wax paper. It" x It” 

Onion skin paper. It” x It” 
Cellophane, it" x it” 

Piece of sheet plastic, it” x It” 
Aluminum foil, it” x It” 

Asbestos sheet, It" x it” 

Chalk 
Glass rod 



What to do : 

1. Fill the glass jar with water. 

2. Light the alcohol lamp* 

3. Grasp one of the materials at a time (see list of materials needed) 
with the test tube holder or tongs. 

it. Hold each substance in the flame and observe whether it begins 
to burn. Time by counting how long the material is heated before 
it begins to bum. Observe that some materials do not begin to burn. 

5. Extinguish the burning materials in the jar df water. 

6. Observe each material which bums and note any changes in its 
appearance. 

7. Cool the hot, unburned materials by placing in cool water before 
they are laid down. 

8. Extinguish the alcohol lan^* 

9. Explain why the test does not give definite proof that the 
materials which did not burn are not able to burn. 

10. Conclude whether material^ having a common trait are equally 
flammable. 



3 
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No, 2?: Determining the effect of chemicals on. plant growth 



Materials needed ; 

k Healthy plants, about the same size, such as geranium or coleus 

Liquid fertilizer ■ 

Vinegar or Hilex 

Distilled waiter- . • • 

Pencil • . ' • . 

Paper ‘ 

I ‘ 

What to do ; 

« 

1, Number the plants in consecutive order. Prepare a record 
sheet for each plant* Record the treatment of each plant, 

2* Maasure the same total amount of liquid (water, fertilizer 
and/or vinegar) for each plant at every watering* Guard 
against over or under watering, 

3* Water plant number 1 with distilled water twice a week* 

' « 

Xfeter plant number 2 twice a week with distilled water and 
with liquid fertilizer once a month* 

5* Water plant number 3 with liquid fertilizer twice a week* 

6* Water plant number U with vinegar twice a week, 

7. Keep the plants in the sunlight on a warm window ledge. 

Observe 'the plants twice a week and record all observations 
of their apparent health and growth, 

8. Continue the observations until a difference is noted among 
all four plants, 

9* Draw some conclusions in regard to the different effects chemica3s 
have on plants. 
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No. 28: Becoming familiar with the commo^ used test for evidence 

that some materials were once alive (organic) 



Materials needed ; 

Sairples of many different materials, such as: sugar, 
salt, wood slmvings, soap powder, san(^ bread 

Alcohol lamp 

Glass jar 

Water 

Metal teaspoon 

Oven mitt 

What to do ; 

1* Fill the glass jar half full of water, 

2, Light the alcohol lanp. 

3. Place a small quantity of one of the samples in the teaspoon. 
Use an oven mitt to grasp a spoon handle. 

U, Hold the teaspoon with the saj^f^le in it over the flame until 
it is thoroughly heated. Observe and record what happens. 

(Dip the spoon with the heated material into the jar of water 
if the flame seems to be getting out of control. ) 

3. Remove the teaspoon fi:''om the flame and hold the spoon until 
it has cooledr Examine the spoon to observe any evidence of 
charring, 

6. Repeat the experience with each of the other sairples. 

7, Extinguish the alcohol larqp, 

8, Summarize the observations. Indicate which observations are 
common to materials which were once alive. Examine reference 
materials to find out about these chemical reactions. 

9. Explain how this test depends on the assumption that all things 
that were once alive contain carbon. 
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No. 29: Identifying the substances formed when sugar bums 



Haterials needed ; 

* 

Alcohol lamp 
Glass jar 
Sugar cube 
Jar lid 

Ashes, wood, paper, or cigarette 

Limewater ' ' . ' 

Test tube holder 

What to do : 

A 

1. light the alcohol larnp. 

2. Eub ashes into the sugar cube. 

4 

3. Grasp the sugar cube with a test tube holder* Ignite the 
■ sugar cube by holding it over the flame. 

U. Place the burning sugar cube on a jar lid. ‘ Invert a cold, 
clean, dry jar ever it. 

5. Observe and record whether moisture forms on the inside of the 

jar. Note whether anything is deposited on the sides or bottom 
of the jar.' . ■ 

6. Extinguish the alcohol lamp. 

7. Pick up the jar, holding the lid tightly over the mouth of 
the jar. Turn the jar over. 

8. Remove the lid and pour lA” ot limewater into the jar. Replace 
the lid. 

9. Shake the jar. Observe and record what has happened. 

10. Summarize the results of all observations. 
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No. 30: Dissolving limestone with weak acids 



Materials needed ; 

Limestone^ 1| small pieces 

Vinegar 

Lemon juice 

W&*b©r 

Acid, hydrochloric (lOJo solution) 



What to do ; 

1, Place two drops of vinegar on a piece of limestone i 

2. Place two drops of lemon juice on a second piece of . 
limestone. 



3* Place two drops of water on a third piece of limestone# 

Place two drops of hydrochloric acid on a fourth piece of 
limestone, , 

5, Observe the rocks closely to find on which pieces of limestone 
there is evidence of any ohendoal reaction# 



6. Compare the observations. Snmmarize the results# (Any weak 
acid dissolves limestone slowly# 

dissolved in water is a weak acid which c^ dissolve IJ^stone. 
Carbon dioxide bubbles which form should be visible after 2 or 

3 minutes#) 
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No« 31s Making carbon dioxide from rock 



limewater 

Erlenmeyer flask, 2^0 ml, Pyrex 
Thistle tube 

2 Hole rubber stopper, (#6 or of) 
Rubber tubing, about 3’ long 
Glycerine 

Glass tubing, long, 6 mm 
internal diameter 
Ring clamp 

What to db s 

1, Place a i*’ layer of limestone or marble chips in the flask, 

2, Add water to the depth of 1”, 

3, Push the tubing through one hole of the two hole rubber stopper, 

it. Lubricate the outside of the tube end of the thistle tube with 
glycerine. Wrap a cloth around the tubing and push it through 
the other hole of the rubber stopiper far enough so that the 
lower end of the tube is beneath the surface of the water when 
the stopper is fitted to the flask. 

Attach the rubber tubing to the short piece of glass tubing. 

Place the other end of the rubber tubing in a beaker, 

6, Place the flask on the wire gauze resting on the ring clai?^' on 
the rectangular iron support. Sectare the flask in place with 
a burette clamp at the neck* 

7, Pour vinegar into the thistle tube, 

8, Light the alcohol lamp and heat the flask gently. 

9, Test for an indication of the presence of carbon dioxide in 
the bealcer with a burning wood splint. Observe whether the 
flame is extinguished, 

10, Remove the end of the rubber tubing from the beaker. Extinguish 
the alcohol lamp, 

11, Test for further evidence of the presence of carbon dioxide by 
pouring some clear llmewater into the beaker, 

12, Observe what happens. Draw conclusions based on the results. 



Materials needed ; 

Limesstone or marble chips 

Vinegar 

Wood splint 

Rectangular iron support 

Burette clamp 

(Uoth towel 

Wire gauze 

Alcohol lamp 

Water 



